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Description 

Field of the invention 

The present invention relates to a method of oper- 
ating an internal combustion engine burning a fuel, such 
as petrol, diesel fuel or alcohol, containing carbon and 
hydrogen. 

Background of the invention 

As is known, an exhaust catalytic converter only per- 
forms its task of reducing the unburnt hydrocarbons, car- 
bon monoxide and oxides of nitrogen content of the ex- 
haust gases after it has reached a critical temperature, 
termed the light-off temperature, which is between 
SOO'C and 400'*C. In the case of an internal combustion 
engine In which very lean mixtures are burnt under light 
load conditions, the excess air tends to coot the catalytic 
converter making it difficult for the latter to remain above 
the light-off temperature under certain conditions, nota- 
bly during idling. To some extent, this problem can be 
counteracted by placing the converter nearer to the en- 
gine (close coupling) but the converter may then not be 
able to withstand the temperature at full load. Ideally 
therefore, the converter should be kept sufficiently far 
away from the engine to allow safe full load operation, 
but means should be provided for heating the catalyst 
when it risks dropping below its light-off temperature. 

Diesel engines tend to produce soot in their exhaust 
gases and are required to have a filter trap in order to 
meet regulations for reducing toxic emissions from en- 
gines. Such filter traps tend to be blocked by the soot 
particles after some time and various proposals have 
been made for regenerating the fitter trap. One way is to 
burn off the soot and it is known that if burning is started 
by an external heat source at the front face of the fitter 
trap, the exothermic reaction will itself spread along the 
length of the trap in a manner simitar to the burning Of a 
cigarette when air is drawn through it. 

Object of the invention 

Thus, in both diesel and petrol engines, it is desira- 
ble to be able at certain times to generate heat within the 
exhaust system and the present invention seeks to pro- 
vide a method of operating the engine to create such a 
heat source under selected conditions. 

Summary of the invention 

The present invention provides a method of operat- 
ing an internal combustion engine buming a fuel, such 
as petrol, diesel fuel or alcohol, containing carbon and 
hydrogen, which method comprises the steps of deter- 
mining when the engine is operating in a deceleration 
mode, reducing the throttle opening of the air intake to 
the engine only during deceleration modes below the 



throttle opening for steady speed idling to reduce the 
mass of air in each combustion charge when the engine 
is overrunning while continuing to admit fuel into the 
combustion chamber to result in excessively rich com- 

5 bust ion in at least a region of the combustion charge and 
thereby create a proportion of combustible gases in the 
exhaust gas stream, ensuring the presence in the ex- 
haust gas stream of additional air from an external 
source or unused air from the engine to mix with the com- 

10 bustlble gases to achieve during deceleration modes an 
exhaust mixture having sufficiently high concentrations 
of combustible gases and oxygen to be ignitable, and 
igniting the mixture to bum as a flame within an after- 
burner chamber arranged upstream of an element of the 

^5 exhaust system, such as a catalytic converter or a filter 
trap, in order to heat the element during deceleration 
modes. 

To ensure reliable ignition of the exhaust mixture, the 
engine in the present invention is run with more severe 

20 throttling than during steady speed idling in order to pro- 
duce a very rich mixture even with a small quantity of fuel 
admitted into the combustion chamber during decelera- 
tion modes and this mixture undergoes incomplete com- 
bustbn resulting in the exhaust gases having a suffi- 

25 ciently high concentration of combustible gases, espe- 
cially hydrogen and cartx>n monoxide, to be easily ignit- 
able. 

The invention can be applied to different types of en- 
gines. The charge preparation may be homogeneous or 

30 stratified, ignition may be by spark or by compression 
and the engine may operate on a two-stroke or 
four-stroke cycle. 

With a stratified charge petrol or diesel engine, to 
ensure reliable ignition in the afterburner, the engine 

35 should be run to produce a sufficient concentration of 
combustible gases, especially hydrogen and carbon 
monoxide, from local regions (pockets) of incomplete 
combustion mixed with sufficient concentration of oxy- 
gen from other local regions of unused air to form an eas- 

40 iiy ignitable mixture in the exhaust system. 

If necessary, the intake air may be throttled even 
more severely to below the minimum air supply required 
for complete combustion of the fuel so as to produce an 
even higher concentration of hydrogen, additional air be- 

45 ing then introduced into the exhaust system to supple- 
ment the unused air from the engine to enable complete 
combustion in the afterburner 

The additional air may be supplied from a variety of 
sources. If a continuously driven air compressor is avail- 

50 able, air from it may be diverted to the exhaust system 
by an isolation valve which is opened during deceleration 
modes. If a turbocharger is used on the engine, the air 
pressure which it generates while running down in speed 
during deceleration modes may be diverted from the in- 

55 take system to the exhaust system. Lastly, an air scoop 
may be provided to create a positive pressure when the 
vehicle is moving. Such ram air will not be at a pressure 
as high as that produced by a compressor or turbocharg- 
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er but because the exhaust back pressure is minimal dur- 
ing deceleration modes, this pressure can be sufficient. 
A stili further possibility is to supply only some engine 
cylinders with excess fuel while cutting off the fuel supply 
toother engine cylinders entirely. The cylinders receiving 
no fuel will act merely as an air pump to supply air into 
the exhaust system for mixing with the combustible gas- 
es emitted by the cylinders firing with excess fuel. 

Continuously driven compressors are used, for ex- 
ample, in air-assisted fuel injection systems to provide 
improved fuel preparation. The air supply from such a 
compressor may be diverted to the exhaust system dur- 
ing deceleration while fuel continues to be supplied by 
the fuel injectors. In this mode, the injectors may delib- 
erately be run with poorer air atomisation to exaggerate 
the effect of charge stratification and the quantity of fuel 
injected may be controlled in dependence upon the 
amount of heat to be generated in the exhaust system 
and the amount of air made available for completing the 
combustion in the afterburner. 

With homogeneous charge engines using cen- 
tre-point fuel injection via an intake manifold or mul- 
ti-point fuel injectk>n into the intake ports, deceleration is 
accompanied by a rich Incomplete combustion of the ho- 
mogeneous charge. This is the result of hysteresis 
caused by stored fuel wetting the walls of the intake port 
and manifold. Even if fuel injection is cut-off completely 
during the deceleration mode, a sudden excursion of ex- 
haust emissions will stili occur since the stored fuel is 
burnt in the combustion chamber with insufficient air but 
the duration of the excursion is short as the quantity of 
the stored fuel is finite and once used up the hydrocarbon 
emissions will subside. By progressively increasing the 
throttling of the intake, one can match the air to the re- 
ducing fuel quantity admitted into the combustion cham- 
ber to ensure an over-rich mixture. 

It is possible to increase the severity of the throttling 
of the intake during deceleration, to produce very high 
concentrations of unburnt gas components, notably hy- 
drogen and carbon monoxide. If additbnat air is injected 
into the exhaust system for a brief period during decet- 
eration.an ignitable mixture can be produced and this 
may be ignited by a spark plug to bum as a flame up- 
stream of a catalytic converter. Such a flame is of a brief 
duration and goes out as the accumulated fuel from the 
Intake system is used up. The additional air can be timed 
to shut off when this combustible supply is depleted. 

In the case of known diesel engines having a filter 
trap, the filter trap is usually only regenerated after it has 
been detected to be blocked This is disadvantageous 
because engine performance will already have been de- 
graded by a partly blocked filter. Furthermore, because 
of the extent of the blockage, regeneration takes a con- 
siderable time. In the present invention, use is made of 
the deceleration mode, which is entered frequently in 
normal driving each time the vehicle slows down, to burn 
off any soot in the filter trap and because this is done 
periodteally, soot build up is avoided in the first instance. 



In the case of a lean burn engine with a catalytic con- 
verter, which applies to both petrol and diesel engines, 
urban driving with frequent idling and light load operation 
will generally cause problems in keeping the converter 

s alight. However, urban driving also comprises frequent 
periods of operation in the deceleration mode and the 
method of operation of the invention will result in frequent 
reheating of the catalytic converter. 

In the case of a heavy vehicle with a small engine, 

10 heavy loading of the engine at high speed could result 
in exhaust gas temperatures in excess of the safe limit 
for the catalytic converter even if the converter is posi- 
tioned some distance away from the engine. The inven- 
tion allows the catalytic converter to be arranged even 

IS further away from the engine by providing periodic re- 
heating in deceleration modes to maintain a high tem- 
perature in the converter. 

Severe throttling of the air intake causes engine 
braking which is desirable in that it avoids the need for 

20 exhaust throttling which is sometimes carried out for this 
purpose. A further advantage of throttling during decel- 
eration modes is that any resultant adverse effects on 
engine drivability caused by the excessively rich mixture 
in the combustion chamber wilt not generally be noticed. 

2S The fact that effects on drivability are not noticeable 
during deceleration modes is also advantageous when 
supplying some engine cylinders with a rich mixture 
while cutting off the supply of fuel to others. This will nat- 
urally cause instability which could not be tolerated under 

30 other operating modes when power is taken from the en- 
gine. The changeover between fuelling modes should be 
carefully controlled to provide a smooth transition. 

It should also be mentioned that it is not essential to 
fire the afterburner during each deceleration mode nor 

3S for the entirety of a deceleration mode. If a catalytic con- 
verter is measured or estimated to be sufficiently hot, 
then there will be no need to produce a combustible mix- 
ture by throttling down the intake nor to fire the afterburn- 
er. 

40 

Brief description of the drawings 

The invention will now be described further, by way 
of example, with reference to the accompanying draw- 
45 ings, in which: 

Figure 1 is a block diagram of a turbocharged engine 
having a control system for implementing the 
method of the present invention, 

so 

Figure 2 shows schematically a butterfly throttle 
valve capable of automatically detecting when the 
engine is operating in deceleration mode by 
responding to manifold depression, and 

55 

Figure 3 shows schematically a butterfly throttle 
valve having a bypass passage which is controlled 
to reduce the bypass air during the deceleration 
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mode. 

Detailed description of the preferred embodiment 

An engine 1 2 has an intake manifold 20 with a but- 
terfly throttle valve 24 fitted with a regulating device 22 
to throttle down the engine intake during deceleration 
modes. The engine has a turbocharger 28 driven by the 
exhaust system, only the compressor being shown in the 
drawing.The exhaust pipe 1 4 incorporates an element 
40 which requires periodic heating, which may be a filter 
trap if the engine is a diesel engine, or may be a catalytic 
converter. 

An afterburner chamber 1 6 having a spark igniter 1 8 
is disposed at the upstream end of the element 40 and 
an oscillator 42 is provided to energise the igniter 18 
when the afterburner is to fire. 

The illustrated engine has several sources of addi- 
tional air for the exhaust system but it should be made 
clear that in practice, these will not all be provided in the 
same engine and are alternatives to one another. 

One of the possible sources of air comprises the tur- 
bocharger 28 itself which during deceleration mode will 
be ainning down in speed but still generating a positive 
air pressure. This may be supplied through a bypass 39 
and an isolation valve 38 directly into the exhaust sys- 
tem. 

A second option for introducing additional air into the 
exhaust pipe 14 consists of a continuously driven air 
compressor 30 and an isolating or regulating valve 32. 

The last illustrated option for adding air to the ex- 
haust system comprises €ui air scoop 34 connected by 
an isolation valve 36 to the exhaust system to supply ram 
air when the vehicle is moving at speed. 

The various regulating valves and isolation valves 
can be actuated by an electronic control unit 48 which 
senses deceleration modes. The control unit also serves 
to control the spark igniter 18 within the afterburner 
chamber 1 6 and to position the throttle 24 through a reg- 
ulator 22. 

If additional air Is to be supplied by starving some 
engine cylinders of fuel, then the control signal to the 
fuelling system will also be provided by the control unit 
48- 

The electronic control unit 48 is connected to sen- 
sors (engine speed and manifold depression) which are 
not shown in the drawing and which enable it to deter- 
mine when the engine is in deceleration mode and the 
extent of engine overrun. When manifold depression is 
sufficiently high having regard to the engine speed, the 
air mass flow to the engine is reduced by throttling the 
intake and the oscillator 42 is enabled to generate sparks 
at the igniter 18 within the afterburner chamber 1 6. 

If there is a risk of damage to the catalytic converter 
by overheating, then the electronic control unit 48 may 
be designed to prevent implementation of the method of 
the invention under certain conditions, if the catalytic 
converter is sensed to be too hot or if the afterburner has 



been in operation for an extended period, for example 
during a prolonged downhill run. 

The fuelling while the engine is throttled is as it would 
be in a conventional engine and, as a result of the throt- 

5 tling, the mixture in the engine combustion chamber is 
enriched to the point that the exhaust gases contain a 
high concentration of combustible gases, in particular 
hydrogen and carbon monoxide, which can be ignited in 
the afterburner if further oxygen is made available. This 

10 further oxygen may in some cases already be present in 
the exhaust system but when an external source is re- 
quired then any one or more of the above described 
sources may be used. 

It is possible to make use of the periods when the 

IS afterbumer is lit to purge a canister used to trap vapour 
emitted from the fuel tank. Such purging is also advisable 
at regular intervals, as the filters otherwise risk becoming 
saturated. If the stored vapours are recycled to the en- 
gine intake under normal operation, they tend to upset 

20 the engine calibration but burning off the excess vapour 
during deceleration modes will not noticeably affect driv- 
ability. 

Each of the isolating valves described above may 
be connected in series with a non-return valve to ensure 

2S that even when the isolation valve is open, there is no 
risk of reverse flow of exhaust gases through the com- 
pressor, turbocharger or air scoop. Of course, such re- 
verse flow is unlikely during correct operation as the ex- 
haust back pressure is minimal during deceleration but 

30 must be prevented in the event of failure of any of the 
isolation valves. 

Figure 2 shows a design of throttle valve sometimes 
found in Diesel engines. In compression ignition engine, 
load is controlled by regulation of the fuel and the intake 

35 air is normally not throttled. However, to avoid excessive- 
ly lean mixtures at very light loads, it is known to fit a 
two-position butterfly throttle which partially closes off 
the intake manifold 20' during light load. The high load 
and light load positions of the butterfly are ' designated 

40 24*a and 24'b respectively. In the method of the inven- 
tion, the throttling is still more severe and the butterfly 
assumes the position designated 24'c. 

The butterfly plate 24' in Figure 2 differs from that of 
Figure 1 in that its spindle is not centred on the plate. 

45 The result of this is that the butterfly plate will experience 
a small torque related to the manifold depression. If a 
spring acts to keep the plate in the position 24'b, it will 
remain in that position during steady speed idling but the 
higher manifold depression during overrun will result in 

so the plate moving to position 24'c against the return force 
of the spring. In this case, the operation of the throttle is 
automatic and no external electronic control is required. 
Furthermore, the plate can close a switch to enable the 
oscillator 42 and switch on the supply of additional air. 

55 In certain engines, such as conventional spark ignit- 
ed engines, the air flow at idling speed is not controlled 
by the butterfly plate because this would lead to instabil- 
ity. Instead, the butterfly plate 24" is closed off completely 
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and the air is supplied through a by-pass passage 26, as 
shown in Figure 3. In such a case, the throttling required 
in the present invention is performed in the by-pass pas- 
sages 26 with the aid of a regulating valve 22" controlled 
by the electronic control unit 48. 



Clalnrts 

1. A method of operating an Internal combustion 
engine burning a fuel, such as petrol, diesel fuel or 
alcohol, containing carbon and hydrogen, which 
method comprises the steps of : 

a) determining when the engine is operating in 
a deceleration mode, 

b) reducing the throttle opening of the air intake 
to the engine only during deceleration modes 
below the throttle opening for steady speed 
idling to reduce the mass of air in each combus- 
tion charge when the engine is overrunning 
while continuing to admit fuel into the combus- 
tion chamber to result in excessively rich com- 
bustion in at least a region of the combustion 
charge and thereby create a proportion of com- 
bustible gases in the exhaust gas stream, 

c) ensuring the presence in the exhaust gas 
stream of additional air from an external source 
or unused air from the engine to mix with the 
combustible gases to achieve during decelera- 
tion modes an exhaust mixture having suffi- 
ciently high concentrations of combustible 
gases and oxygen to be ignitable, and 

d) igniting the mixture to burn as a flame within 
an afterburner chamber an-anged upstream of 
an element of the exhaust system, such as a 
catalytic converter or a filter trap, in order to heat 
the element during deceleration rrK}des. 

2. A method as claimed in claim 1 , wherein the step of 
determining when the engine is in deceleration 
mode comprises comparing the manifold depres- 
sion with a reference value determined by reference 
to the current engine speed. 

3. A method as claimed in claim 1 or 2, wherein the 
step of reducing the throttle opening below the 
steady speed idle position comprises moving a but- 
terfly plate of a butterfly valve to a position which 
obstructs the air flow more than its normal position 
during steady idling. 

4. A method as claimed in claim 1 or 2, wherein the 
step of reducing the throttle opening below the 
steady speed idle position comprises at least par- 



tially closing a passage provided to by-pass a but- 
terfly throttle valve. 

5. A method as claimed in any preceding claim, in 
5 which the step of ensuring the presence in the 

exhaust gas stream of additional air comprises 
directing air from a compressor to the exhaust sys- 
tem during deceleration modes. 

10 6. A method as claimed in any of claims 1 to 4, wherein 
the step of ensuring the presence in the exhaust gas 
stream of additional air comprises diverting air to the 
exhaust system from a turbocharger pressurising 
the intake system. 

IS 

7. A method as claimed in any of claims 1 to 4, wherein 
the step of ensuring the presence in the exhaust gas 
stream of additional air comprises introducing ram 
air into the exhaust system from an air scoop gen- 

20 erating a positive air pressure from vehicle move- 
ment. 

8. A method as claimed in any of claims 1 to 4, wherein 
the step of ensuring the presence in the exhaust gas 

2S stream of additional air comprises cutting off the fuel 
supply to some engine cylinders while supplying 
other cylinders with an excessively rich mixture. 

9. A method as claimed in any preceding claim, 
30 wherein the step of igniting the mixture comprises 

generating sparks within the afterburner chamber. 



Patentanspruche 

35 

1. EIn Verfahren zum Betreiben eines Verbrennungs- 
motors, der einen Kraftstoff verbrennt, umfassend 
Kohlenstoff und W^sserstoff, wie Benzin, Dieselol 
Oder Alkohol, dieses Verfahren umfassend die 
40 Schritte: 

a) des Bestimmens des Zeitpunktes, zu dem 
sich der Motor in einem Modus der Geschwin- 
dtgkeitsabnahme befindet, 

45 

b) des Verkleinems, ausschlieBlich in Situatio- 
nen der Qeschwindigkeitsabnahme, der Off- 
nung der Drosselklappe des Luftansaugstut- 
zens zum Motor auf eine geringere Offnung a!s 

so fur den Leerlauf bei konstanter Geschwindig- 

keit, urn die Luftmenge bei jeder Ladung zu 
reduzieren, wenn der Motor ausgekuppelt fahrt, 
wahrend weiterhin Kraftstoff in die Verbren- 
nungskammer gelassen wird, was eine zumin- 

55 dest in einem Bereich der Ladung uberretche 

Verbrennung bewirkt und somit einen Anteil 
brennbarer Gase im FluB der Abgase erzeugt, 
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c) des Gewahrleistens der Anwesenheit zusatz- 
licher Luft aus etner extemen Quelle Oder 
unverbrauchter Luft aus dem Motor im Abgas- 
strom, die mit den brennbaren Gasen gemischt 
wird, um in Situationen der Geschwindigkeits- s 
abnahme eine zundfahige Abgasmischung mit 
genugend hohen Konzentrationen der brennba- 
ren Gase und des Sauerstoffs zu erhalten, und 

d) des Zundens der MIschung, damit sle als io 
Flamme in der Kammer eines Nachbrenners 
abbrennen kann, die oberhalb eines Teils des 
Abgassystems angebracht ist, wie beispiels- 
weise eines Katalysators oder eines Filters, um 
das Teil in Situationen der Geschwindigkeitsab- is 
nahme aufzuheizen. 

2. Ein Verfahren nach Anspruch 1. worin der Schritt 
des Bestlmmens des Zeitpunktes, zu dem sich der 
Motor in einem Zustand der Geschwindigkeitsab- 20 
nahme befindet, das Vergleichen des Unterdrucks 

im Ansaugkrummer mit einem Vergleichswert 
umfaBt, der unter Bezugnahme aut die aktuelle 
Motorgeschwindigkeit bestimmt wird. 

2S 

3. Ein Verfahren nach Anspruch 1 Oder 2. worin der 
Schritt des Verkleinerns der Offnung der Drossel- 
klappe unterhalb der Stellung im Leerlauf bei kon- 
stanter Geschwindigkeit das Bewegen der Platte 
einer Drosselktappe in eine Stellung umfaQt, die den 30 
LuftfluB starker als in ihrer normalen Stellung im 
Leerlauf bei konstanter Geschwindigkeit behindert. 

4. Ein Verfahren nach Anspruch 1 oder 2, worin der 
Schritt des Verkleinerns der Offnung der Drossel- 3S 
klappe unterhalb der Stellung im Leerlauf bei kon- 
stanter Geschwindigkeit das zumindest partielle 
VerschlieOen einer Leitung umfaBt, die zur Umge- 
hung etner Drosselklappe bereitgestellt ist. 

40 

5. Ein Verfahren nach irgendeinem der vorhergehen- 
den Anspruche, worin der Schritt des Gewahrlei- 
stens der Anwesenheit zusatzlicher Luft im Abgas- 
strom das Lenken von Luft aus einem Verdichter in 
das Abgassystem bei der Geschwindigkeitsab- 
nahme umfaBt. 

6. Ein Verfahren nach irgendeinem der Anspruche 1 
bis 4, worin der Schritt des Gewahrleistens der 
Anwesenheit zusatzlicher Luft im Abgasstrom das so 
Verzweigen von Luft zum Abgassystem aus einem 
Turbolader umfaBt, der das Ansaugsystem unter 
Druck setzt. 

7. Ein Verfahren nach irgendeinem der AnsprQche 1 ss 
bis 4, worin der Schritt des Gewahrleistens der 
Anwesenheit zusatzlicher Luft im Abgasstrom das 
EinfOhren von Frischluft In das Abgassystem aus 



einem Ansaugstutzen umfaBt, der aus der Bewe- 
gung des Fahrzeuges einen positiven Luftdruck 
erzeugt. 

8. Ein Verfahren nach irgendeinem der Anspruche. 1 
bis 4, worin der Schritt des Gewahrleistens der 
Anwesenheit zusatzlicher Luft im Abgasstrom das 
Unterbrechen der Kraftstoffzufuhr zu einigen Zylin- 
dern des Motors umfaBt, wahrend andere Zylinder 
mit einem besonders fetten Gemisch versorgt wer- 
den. 

9. Ein Verfahren nach irgendeinem der vorhergehen- 
den AnsprQche, worin der Schritt des ZOndens des 
Gemisches das Erzeugen von Funken in der Kam- 
mer des Nachbrenners umfaBt. 



Revendlcatlons 

1 . Mdthode de fonctionnement d'un moteur k combus- 
tion interne brulant un carburant, tel que de 
I'essence, du carburant diesel ou de i'alcool, conte- 
nant du carbone et de Thydrog^ne, ladite mdthode 
comprenant les 6tapes consistant k : 

a) determiner si le moteur fonctionne en mode 
de d^dldration, 

b) rdduire I'ouverture de I'dtrangleur de i'entrte 
d'air vers le moteur uniquement durant des 
modes de deceleration k une ouverture moindre 
que celle de l'6trangleur pour un ralenti k vitesse 
constante, de mani^re k r^duire ia masse d'air 
dans chaque charge de combustion lorsque le 
moteur est en roue libre tout en continuant k 
admettre du carburant dans ia chambre de com- 
bustion afin d'obtenir une combustion extr§me- 
ment riche dans au moins la zone de la charge 
de combustion et de cr6er de ce fait une propor- 
tion de gaz combustibles dans le flux de gaz 
d'dchappement, 

c) garantir la presence dans le flux de gaz 
d'echappement d'air amend provenant d'une 
source exteme ou d'air inutilisd provenant du 
moteur devant dtre mdlangd avec tes gaz 
d'dchappement pour obtenir durant les modes 
de deceleration un melange d'echappement 
ayant des concentrations suffisamment eievees 
de gaz combustibles et d'oxygdne pour pouvoir 
etre allume, et 

d) allumer le melange devant bruler comme une 
flamme k I'lnterieur de la chambre de post-com- 
bustion placee en amont d'un element du sys- 
teme d'echappement, tel qu'un convertisseur 
catalytique ou un circuit de filtre. de maniere k 
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chauffer I'dldment durant ies modes de 66c6\6- 
ration. 

2. M6thode selon la revendication 1, dans laquelle 
t'6tape consistant k determiner si le moteur fonc- s 
tionne en mode de d^cdtdration consiste a comparer 

la depression du collecteur a une valeur de refe- 
rence determinSe en reference ^ une Vitesse 
actuelle du moteur 

10 

3. M6thode selon la revendication 1 ou 2, dans laquelle 
retape consistant ^r6duire I'ouverture de l'6tran- 
gleur k une ouverture moindre que celle de ia posi- 
tion de ralenti k Vitesse constante consiste ^ ddpla- 
cer une plaque de clapet d'un clapet d'^tranglement is 
vers une position qui obstrue plus I'dcoulement d'air 
que sa position normale durant te ralenti constant. 

4. Methode selon la revendication 1 ou 2, dans laquelle 
retape consistant ^r^duire I'ouverture de I'dtran- 20 
gleur k une ouverture moindre que ceiie de retran- 
gleur pour un ralenti h Vitesse constante consiste ^ 
fermer au moins partiellement un conduit destine ^ 
deriver une soupape d'dtranglement. 

25 

5. Methode selon Tune des revendications prec6den- 
tes, dans laquelle I'dtape consistant ^ garantir la pre- 
sence dans le flux de gaz d'echappement d'air 
amene consiste k dinger I'air depuis un compres- 
seur vers le syst&me d'echappement durant Ies 30 
modes de deceleration. 

6. Methode selon I'une des revendications 1 k 4, dans 
laquelle I'etape consistant k garantir la presence 
dans le flux de gaz d'echappement d'air amen6 con- 3S 
siste k devier I'air vers le systeme d'echappement 
depuis un turbocompresseur mettant sous pression 

le systeme d'entree. 

7. Methode selon I'une des revendications 1 k 4, dans 40 
laquelle I'etape consistant k garantir la presence 
dans le flux de gaz d'echappement d'air amene con- 
siste k introduire de I'air sous pression dynamique 
dans le systeme d'echappement depuis un ventila- 
teur aspirant generant une pression d'air positive k 4S 
partir du mouvement d'un vehicule. 

8. Methode selon Tune des revendications 1 k 4, dans 
laquelle I'etape consistant k garantir la presence 
dans le flux de gaz d'echappement d'air amene con- so 
siste k couper I'alimentation en carburant k certains 
des cylindres du moteur tout en alimentant d'autres 
cylindres avec un melange extrdmement riche. 

9. Methode selon Tune des revendications pr6ceden- ss 
tes, dans laquelle I'etape consistant k allumer le 
melange consiste k generer des etincelles k I'tnte- 
rieur de la chambre de post-combustion. 
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